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REMARKS 



In the Office Action, dated June 28, 2002, the Examiner states that Claims 1- 
28 are pending and Claims 1-28 are rejected. By the present Amendment, 
Applicants amend the claims. 

In the Office Actionp the Patent Office rejects Claims 18-21 and 27 under 35 
use §112, second paragraph, for containing limitations with insufncient antecedent 
basis. The Applicants have amended Claims 18 and 27 to correct this. 

In the Office Action, the Patent Office rejects Claims 1, 5-6 and 28 under 35 
use §102{b) as anticipated by either US 5,817.441 or US 5,908.721. Claims 1-6 
and 28 are rejected under 35 USC §1 02(b) as anticipated by EP 0,665,449. 

The Applicants have amended Claim 1 to incorporate the limitations of Claim 
7. The Applicants consider the amended claims to overcome the rejections for the 
reasons further set out below. 

In the Office Action, the Patent Office rejects Claims 1-7. 10-11, 14 and 16-28 
under 35 USC §1 02(e) as anticipated by US 6,399,257. Applicants consider this 
rejection overcome because US 6,399,257 is not a proper reference which may be 
cited against the claims under §1 02(e). 

35 use §1 02(e) states that a person shall be entitled to a patent unless the 
invention was published in an English language application or disclosed in a US 
patent which was filed in the US before the Applicant's date of invention. The latest 
priority date of the present application is October 1, 1999 while US 6,399,257 was 
not published before that date nor was filed (March 3. 2000) before that date. 
Therefore. US 6,399,257 is not a proper reference under 35 USC §1 02(e). and that 
rejection is overcome- 
In the Office Action, the Patent Office rejects Claims 1-28 under 35 USC 
§1 02(b) as anticipated by WO 99/08158. Applicants respectfully disagree with this 
rejection. 

The present invention relates to a color filter which does not comprise a 
shading part (black matrix). The object of the invention is to solve a difficult problem 
where an accurate picture element part is formed by an ink jet system without 
forming the shading part which is a convex part on a substrate. 
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In order to solve the above problem, the present invention provides a 
wettability-variable layer, in which the wettability can be changed by exposing the 
energy through the photocatalyst-containing layer, and has the advantage that the 
accurate print element part is provided on the wettability-variable layer without the 
shading part by using the Inkjet system. 

WO 99/03158 discloses only the color filter with the shading part, and neither 
discloses or suggests at all the color filter without the shading part. 

The present invention has the advantage that the accurate print element part 
is provided on a flat transparent substrate without the shading part by using the ink 
jet system. This advantage is achieved from the combination of the color filter 
without the shading part and the photo-catalyst containing layer Therefore, the 
present invention cannot be considered to be anticipated by the color filter with the 
shading part described in WO 99/08158. 

In light of the foregoing response, all the outstanding objections and rejections 
have been overcome. Applicants respectfully submit that this application should now 
be in better condition for allowance and respectfully request favorable consideration. 



September 26> 2002 



Respectfully submitted, 



Date Attorney for Applicants 

Brian W. Hameder 
c/o Ladas & Parry 
224 South Michigan Avenue 
Chicago, Illinois 60604 
(312) 427-1300 
Reg. No. 45613 
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DOCKET: CU-22e3 .ij. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANT: Masato Okabe et al. ) 

SERIAL NO: 09/607.010 ) Group Art Unit: 1756 jf^. 

FILED: June 29, 2000 ) Examiner: J.A. McPherson ^ 

TITLE: Color Filter and Process for Producing the Same 

THE ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 

MARKED VERSION OF AMENDED CLAIMS 

1 . A color filter, in which a shading part provided on a border part of a 
Picture element part is not formed , comprising a transparent substrate, the picture 
element part provided on the transparent substrate by a pattern of a plurality of 
colors with an ink jet system, and [a wettability-varlablo layer] a photocatah^t" 
containing layer, pn which a wettability can be changed,] provided for forming 
the picture elemen t, including at least a photocatalvst and_a_binder, and having 
the wettability which is changed so that a contact angle with a liguid is 
reduced bv an enerav irradiation . 

2. The color filter according to Claim 1 , wherein [the wettabllity-variable layer] 
the photocatalvst"Containing laver is provided on the transparent substrate, and 
the picture element part is provided on [the wettability variable layer] the 
photocatalvst-containing layer 

3. The color filter according to Claim 2, wherein a space between the picture 
element parts is not more than 2 //m. 

4. The color filter according to Claim 2, wherein an ink-repellent convex part is 
formed on the wettability variable layer at a boundary portion of the picture element 
part. 

5. The color filter according to Claim 1 , wherein the picture element part is 
provided on the transparent substrate, and [the wettablltty-variable layer] the 
photocatalvst'ContainIng laver I s provided on a border portion between the picture 
element parts. 
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6. The color filter according to Claim 5, wherein a wettability on the transparent 
substrate is less than 10 degrees in terms of the contact angle with a liquid having 
the surface tension of 40 mN/m. 

7. CANCELLED 

8. The color filter according to Claim [7] 1, wherein the photocatalyst-containing 
layer contains fluorine and the photocatalyst-containing layer Is formed so that the 
fluorine content in a surface of the photocatalyst-containing layer is reduced by an 
action of the photocatalyst upon in'adiating the photocatalyst-containing layer with 
tfie energy as compared with before the energy in^diation, 

9. The color filter according to Claim 8, wherein the fluorine content in a part in 
which the fluorine content is reduced by irradiating the photocatalyst-containing layer 
with the energy is 10 or less relative to 100 of the fluorine content of a part not 
irradiated with the energy. 

10. The color filter according to Claim [7] 1, wherein the photocatalyst is one or 
more substances selected from the group consisting of titanium oxide (TiOa). zinc 
oxide (ZnO), tin oxide (SnOa), strontium titanate (SrTIOs), tungsten oxide (WO3), 
bismuth oxide {BI2O3) and iron oxide (Fe203)- 

1 1 . The color filter according to Claim 10, wherein the photocatalyst is titanium 
oxide (Ti02)- 

12. The color filter according to Claim 1 1 , comprising the photocatalyst-containing 
layer in which fluorine element is contained In a surface of the photocatalyst- 
containing layer in which fluorine element is contained in a surface of the 
photocatalyst-containing layer at a rate of 500 or more relative to 1 00 of Ti element 
as determined by an X-ray photoelectron spectroscopy. 

1 3. The color filter according to Claim [7] 1, wherein the binder Is 
organopolysiloxane having a fluoroalkyl group. 

14. The color filter according to Claim [71 i wherein the binder is 
organopolysiloxane which is a hydrolyzed and condensed compound or co- 
hydrolyzed and condensed compound of one or more of silicon compounds 
represented by YnSiX(4,n) wherein Y represents alkyi group, fluoroalkyl group, vinyl 
group, amino group, phenyl group or epoxy group, X represents alkoxyl group or 
halogen, and n is an integer of 0 to 3. 
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15. The color filter according to Claim 14, wherein a silicon compound having a 
fluoroalkyi group among the silicon compounds constituting the organopolysiioxane 
is contained at an amount of 0,01 mol% or more. 

16. The color filter according to Claim [7] 1, wherein a contact angle with a liquid 
having the surface tension of 40 mN/m on the photocatalyst-containing layer is not 
less than 10 degrees at a part not irradrated with the energy and less than 10 
degrees at a part irradiated with the energy. 

17. The color filter according to Claim [7] 1 , wherein the picture element part 
colored with an ink jet system is a picture element part colored with an ink jet system 
using a UV-curing ink. 

18. A process for producing a color filter, which comprises: 

(1) a step of providing a photocatalyst-containing layer having [the] a 
wettability of the energy-in^diated part which changes in a direction of reduction of 
the contact angle with a liquid, on a transparent substrate; 

(2) a step of forming an exposed part for a picture element part by pattem- 
irradiating with the energy on a picture elemerrt part forming portion on which the 
picture element part, on the photocatalyst-containing layer formed on the transparent 
substrate, is to .be formed: and 

(3) a step of coloring the exposed part of a picture element part with an Inkjet 
system, to form a picture element part. 

1 9. The process for producing a color filter according to Claim 1 8, wherein the 
step of forming an exposed part for a picture element part, then coloring the part with 
the Ink jet system to form the picture element part, comprises steps: 

(a) a step of forming an exposed part for a first picture element part by 
pattern-irradiating with the energy on a part of the picture element part forming 
portion on which the picture element part on the photocatalyst-containing layer, is to 
be formed; 

(b) a step of forming the first picture element part by coloring the exposed 
part for a first picture element part with the ink jet system; 

<c) a step of forming an exposed part for a second picture element part by 
inradiating with the energy on a remaining part of the picture element part forming 
portion on which the picture element part on ttie photocatalyst-containing layer, is to 
be formed; and 
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(d) a Step of forming the second picture element part by coloring the exposed 
part for a second picture element part with the ink jet system. 

20. The process for producing a color filter according to Claim 18, wherein an 
exposed part for an ink-repellent convex part is to be formed, is formed before 
formation of the exposed part for a picture element part, then the ink-repelient 
convex part Is formed on the exposed part for an ink-repelient convex part through 
using resin composition. 

21 . The process for producing a color filter according to Claim 20, wherein the 
ink-repellent convex part is formed t)etween the picture element parts. 

22. A process for producing a color filter, which comprises: 

(1 ) a step of providing a photocatalyst-containing layer having a wettability of 
an energy irradiated part which changes in a direction of reduction of a contact angle 
with a liquid, at a boundary portion of a picture element part forming portion on which 
the picture element part is to be formed, on a transparent substrate; and 

(2) a step of forming the picture element part on the picture element part 
forming portion on the transparent substrate. 

23. The process for producing a color filter according to Claim 22, wherein the 
wettability on the transparent substrate is less than 10 degrees as a contact angle 
with a liquid having the surface tension of 40 mN/m. 

24. The pnjcess for producing a color filter according to Claim 18, wherein the 
contact angle on the photocatalyst-containing layer with a liquid having a surlace 
tension of 40 mN/m is 10 degrees or more at a part not irradiated with the energy 
and less than 10 degrees at a part irradiated with the energy. 

25. The process for producing a color filter according to Claim 22, wherein the 
contact angle on the photocatalyst-containing layer with a liquid having a surface 
tension of 40 mN/m is 10 degrees or more at a part not irradiated with the energy 
and less than 10 degrees at a part irradiated with the energy. 

26. The process for producing a color filter according to Claim 1 8, wherein a 
coloring of the exposed part for a picture elemerrt part with the ink jet system is the 
coloring with the ink jet system using a UV-curing ink. 

27. The process for pnxlucing a color filter according to Claim 22, wherein a 
coloring of [the] an exposed part for a picture element part with [the] an ink jet 
system is the coloring with the Inkjet system using a UV-curing ink. 
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28- A liquid crystal panel comprising a color filter according to Claim 1 and a 
substrate, which are opposite to the color filter, and provided a shading part, wherein 
a liquid crystal compound is encapsulated between both substrates. 
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THE ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 

CLEAN VERSION OF AMENDED CLAIMS 



1 . A color filter, in which a shading part provided on a bordfif part of a picture 
element part is not formed, comprising a transparent subsjrme, the picture element 
part provided on the transparent substrate by a pattera^ a plurality of colors with an 
Inkjet system, and a photocatalyst-containing layep/provided for forming the picture 
element, including at least a photocatalyst and ar^inder. and having the wettability 
which is changed so that a contact angle wi^a liquid is reduced by an energy 
irradiation. 

2, The color filter according to Clafm 1 , wherein the photocatalyst-containing 
layer is provided on the transparent substrate, and the picture element part is 



provided on the photocatalyst-pontainln^il hyer. 



3. The color filter accorjifng to Claim 2, wh^ein a space between the picture 
element parts is not moryihan 2/ym. 

4, The color filter according to ClaiiVi 2, wherein an ink-repellent convex part is 
formed on the wettaliility variable layer A a boundary portion of the picture element 
part. 



5. The color filter according to Claim 1 , wherein the picture element part Is 
provided on it4 transparent substrate, and the photocatalyst-containing layer is 
provided otya border portion between the picture element parts. — — 

6, The color filter a^ording to Claim 5, wherein a wettability on the transparent 
substrate/is less than 10 degrees in tenns of the contact angle with a liquid having 
the surtaJce tension of 40 mN/m. 
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8. The color filter according to Claim 1 . wherein the photocatalyst-contair^ihg 
layer contains fluorine and the photocatalyst-containing layer Is formed scvtnat the 
fluorine content in a surface of the photocatalyst-containing layer is red)i6ed by an 
action of the photocatalyst upon irradiating the photocatalyst-containing layer with 
the energy as compared with before the energy irradiation 

9. The color filter according to Claim 8, wherein the fluorin^content in a part in 
which the fluorine content is reduced by irradiating the photo^talyst-containing layer 
with the energy is 10 or less relative to 100 of the fluorin^ontent of a part not 
irradiated with the energy. , 



1 0. The color filter according to Claim 1 , whereln/he photocatatyst is one or more, 
substances selected from the group consisting crf^tanium oxide (Ti02), zinc oxide 
(ZnO). tin oxide (Sn02), strontium titanate (Sr^a). tungsten oxide (WOa), bismuth 
oxide {BI203) and Iron oxide (Fe203)- , 



As 



1 1 . The color filter according to Claim /O, wherein the photocatalyst is titanium 
oxide {TiQz). 

1 2. The color filter according to Cl^im 1 1 . ox^pvk^r^^^ photocatalyst-containing 
layer In which fluorine element is contained in i^suri'ace ^ the photocatalyst- 
containing layer in which fluorin^element is oat^xy^vp/^ surface of the 
photocatalyst-containing layep^t a rate of 500 or\priore relative to 100 of Ti element 
as determined by an X-ray ^ hotoelectron spectroscopy^ 

""13]^ The color filter acobrding to Claim 1 , wherein the binder is organopolysiloxane 
having a fluoroalkyi group, 

14. The color filteyaccording to Claim 1 , wherein the binder is organopolysiloxane 
which is a hydrolyzed and condensed compound or co-hydrolyzed and condensed 
compound of on^or more of silicon compounds represented by YnSIX(4-n) wherein Y 
represents alk^ group, fluoroalkyi group, vinyl group, amino group, phenyl group or 
epoxy group/x represents alkoxyl group or halogen, and n is an integer of 0 to 3. 



15^ The/color filter according to Claim 14. wherein a silicon compound having a 
fluoroalkyi group among the silicon compounds constituting the organopolysiloxane 
is contained at an amount of 0.01 mol% or more. — 



1 6. /The color filter according to Claim 1 , wherein a contact angle with a liquid 
having the surface tension of 40 mN/m on the photocatalyst-containing layer is not 
less/than 10 degrees at a part not irradiated with the energy and less than 10 
degrees at a part irradiated with the energy. 
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17, Th color filter according to Claim 1 , wherein the picture element part TO(dred 
with an Inkjet system is a picture element part colored with an Ink jet syste^jrljsing a 
UV-curing ink. 

1 8. A process for producing a color filter, which comprises: 

(1) a step of providing a photocatalyst-containing layer hayTng a wettability of 
the energy-irradiated part which changes in a direction of redyaion of the contact 
angle with a liquid, on a transparent substrate; 

(2) a step of forming an exposed part for a pictuj^ element part by pattern- 
irradiating with the energy on a picture element part forming portion on which the 
picture element part, on the photocatalyst-contair}ing layer fonmed on the transparent 
substrate, is to be formed; and 

(3) a step of coloring the exposed paft of a picture element part with an ink jet 
system, to form a picture element part. 



1 9. The process for producing a color filter according to Claim 1 8, wherein the 
step of forming an exposed part for^a picture element part, then coloring the part with 
the ink jet system to form the picMjre element part, comprises steps: 

(a) a step of forming ap exposed for a first picture element part by 
pattern-irradiating with the energy on ^pajl^'^ picture element part forming 
portion on which the pictui^ element pfflrt,^n the))hotocatalyst-oontaining layer, is to 
be formed; / ^ 

(b) a step of ftWiing the first picture^lement part by coloring the exposed 
part for a first pidufe element part with the ink Jet system; 

(c) a step^f fomiing an exposed part for a second picture element part by 
irradiating with/the energy on a remaining part of the picture element part forming 
portion on which the picture element part, on the photocatalyst-containing layer, is to 
be formed; >and 

(d) /a step of forming the second picture element part by coloring the exposed 
part for a second picture element part with the Inkjet system. 

20. The process for producing a color filter according to Claim 1 8, wherein an 
exposed part for an ink-repellent convex part is to be formed, is formed before 
formation of the exposed part for a picture element part, then the ink-repellent 
convex part is formed on the exposed part for an ink-repellent convex part through 
using 'resin composition. 
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21 . The proc ss for producing a color filter according to Claim 20, wherejFffhe 
inlc-repellent convex part is formed between the picture element parts. 
22- A process for producing a color filter, which comprises: 

(1 ) a step of providing a photocatalyst-containing layer Imvfng a wettability of 
an energy irradiated part which changes in a direction of vetiu&ion of a contact angle 
with a liquid, at a boundary portion of a picture element Mrt forming portion on which 
the picture element part is to be fomied, on a transpaj:^t substrate; and 

(2) a step of forming the picture element pan on the picture element part 
forming portion on the transparent substrate, X 

/)(^ 23. The process for producing a color filjer according to Claim 22, wherein the 
wettability on the transparent substrate is4ss than 10 degrees as a contact angle 
with a liquid having the surface tension of 40 mN/m. 

24. The process for produdnO/Zcotor filt^ according to Claim 1 8. wherein the 
contact angle on the photocatalyst-contaihing layer with a liquid having a surface 
tension of 40 mN/m is 10 de^ees or mor^^aT^art not irradiated with the energy 
and less than 10 degrees^t a part irradiated v^ih the energy. 

25. The process for/producing a Itfblor filt^ccording to Claim 22, wherein the 
contact angle on the'photocatalyst-contai/iing layer with a liquid having a surface 
tension of 40 mN/m is 10 degrees ormore at a part not irradiated with the energy 
and less than 10 degrees at a part in^diated wth the energy. 

26. The process for producing a color filter according to Claim 1 8, wherein a 
coloring of the exposed part for a picture element part with the Inkjet system is the 

coloring With the Inkjet system using a UV-curing ink. 



/7 



27. The pHDcess for producing a color filter according to Claim 22. wherein a 
coloring of an exposed part for a picture element part with an Ink jet system is the 
coloring with the ink jet system using a UV-curing ink. 



28. / A liquid crystal panel comprising a color filter according to Claim 1 and a 
substrate, which are opposite to the color filter, and provided a shading part, wherein 
a liquid crystal compound Is encapsulated between both substrates. 
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